Introduction
Hepatocellular carcinoma (HCC) is the second leading cause of cancer-associated mortality worldwide and is generally associated with hepatitis B or C viruses, which account for 80% of HCC (1) . Cirrhosis is also a risk factor for HCC, irrespective of the etiology of the cirrhosis. The annual risk of developing HCC among patients with cirrhosis is between 1 and 6% (2) . Despite performed resection and locoregional therapies, recurrence occurs often and is lethal. For this reason, in order to prevent early recurrence, the use of antiviral therapies is essential and also adjuvant treatment with tyrosine kinase inhibitors following curative modality is recommended in certain previous studies (3, 4) . Using sorafenib in addition to transarterial chemoembolization (TAKE) is currently under investigation. However, if there is evidence of residual or recurrent tumor, sorafenib treatment following arterially directed therapies is appropriate (5) .
Renal cell cancer (RCC) is a tumor with increasing incidence among patients with cancer. The 5 year survival rate of kidney cancer is 98.1% for localized disease and 12.3% for advanced disease. Following curative treatment of the localized disease, observation remains the standard of care. Patients with stage IV disease also may benefit from cytoreductive surgery (6) . For advanced disease, targeted therapy with tyrosine kinase and vascular endothelial growth factor (VEGF) antibodies (e.g. sunitinib, sorafenib, pazopanib, axitinib, temsirolimus, everolimus and bevacizumab, in combination with interferon) are used sequentially (7) (8) (9) .
In the present case, a patient presenting with liver cirrhosis demonstrated improvement in Child-Pugh scores following treatment with sunitinib for renal cell carcinoma. Sunitinib is an agent exhibiting improvements in liver cirrhosis findings at preclinical study (10) . In this context, the present study can pave the way for designing future studies investigating the use of sunitinib in the treatment of liver cirrhosis. Also, sunitinib can be used for patients who have sorafenib intolerance in HCC with concomitant RCC treatment.
Case report
A 62-year-old male was diagnosed with Child-Pugh class C (score, 10) was performed on the patient and postoperative pathological examination confirmed clear-cell carcinoma (tumor >7 cm in greatest dimension, limited to kidney with unknown lymph node status and unknown distant metastases; pT2NxMx). In March 2007, a computed tomography (CT) scan revealed multiple millimeter sized lung metastases. A lung metastasectomy was performed and lung metastasis was confirmed.
The patient had an Eastern Cooperative Oncology Group performance status of 1. Interferon treatment was administered for 6 months. Subsequently, temsirolimus treatment was initiated as a result of the progression of lung metastasis. This treatment was terminated due to inadequate hepatocellular function (Child-Pugh class C; score, 12). The patient was not examined for 2 years as a personal choice. During this examination, decompensation of liver functions with ascites was observed. The patient subsequently resumed antiviral therapy. In February 2010, the patient complained of fatigue and itching, and was evaluated as Child-Pugh class C (score, 10; controlled ascites with diuretics). A CT scan revealed progression of the lung metastasis, right kidney mass (size, 37x28 mm) and left surrenal mass (size, 5x4.5 cm). Sunitinib was administered at 50 mg once daily on a standard 4 weeks on, 2 weeks off schedule of 6 week cycles. Following treatment with sunitinib for 6 months and no change in antiretroviral therapy, the hepatocellular parenchyma failure finding was improved unexpectedly to Child-Pugh class A (score, 5). During the treatment period, grade 2 thrombocytopenia and grade 2 anemia developed. Due to this toxicity, the dose was adjusted to 37.5 mg once daily for 2 years. In March 2012, an abdominal CT scan revealed a mass in the segment 4b of the liver (size, 1.5x1 cm; Fig. 1A ). This lesion was closely monitored. In April 2013, a lesion biopsy was performed due to minimal progression (Fig. 1B) . Pathological examination determined well differentiated HCC. The level of α-fetoprotein (AFP) was 20 ng/ml and the patient was Child-Pugh class A. TAKE with doxorubicin was performed three times during this period (May-July 2013). Due to concomitant HCC and RCC, sunitinib treatment was modified to sorafenib. However, the patient refused this modification due to development grade III fatigue, asthenia and confusion with sorafenib treatment. Therefore, sunitinib treatment was continued. In April 2014, an abdominal CT scan revealed a necrotic mass in the location at which TAKE was performed, in right portal vein and para-aorto-cavale pathologic lymph nodes (Fig. 1C) . The level of AFP was 4,548 ng/ml. Progression of RCC was not observed. Sunitinib treatment was discontinued as a result of HCC progression.
Discussion
The majority of patients with HCC are diagnosed at the advanced stages. The prognosis of advanced stage HCC is poor and the overall survival (OS) rate is <5% (10). According to two large phase 3 randomized trials, the Asia-Pacific study and the SHARP study, sorafenib is an effective treatment in patients with advanced HCC (11, 12) ; however, it can be more toxic and lead to acute hepatocellular failure in the patients with Child-Pugh class B and C cirrhosis. Based on the National Comphrehensive Cancer Network guideline (http:// www.nccn.org/professionals/physician_gls/f_guidelines. asp), sorafenib is recommended as a category 1 option for patients with Child-Pugh class A liver function and as a category 2A option for patients with Child-Pugh class B liver function. Sorafenib, an oral multi-kinase inhibitor, inhibits cell proliferation by targeting the Ras/mitogen-activated protein kinase signaling pathway at the level of the Raf kinase, and other tyrosine kinase receptors, including an antiangiogenic effect by inhibiting VEGF receptors 1-3, platelet-derived growth factor (PDGF) receptor β and stem cell factor receptor. In two large phase III placebo-controlled studies, sorafenib at a dose of 800 mg/day, significantly prolonged the OS rate in patients with advanced HCC, particularly with Child-Pugh class A cirrhosis (11, 12) . Therefore, sorafenib is currently considered as the standard treatment for patients with advanced HCC.
However, few patients respond to sorafenib and the majority of patients unavoidably eventuate with progression. In this instance, a phase II study was designed with sunitinib, which is an another tyrosine kinase inhibitor, for patients with advanced HCC. In the present study, sunitinib was administered at 50, 37.5 and 25 mg/day, based on toxicity dose adjustment. In the present study, the overall incidence of severe (grade, ≥3) adverse events was 79.4%. Toxicity was observed in the majority of the patients with Child-Pugh class B. The most common grade III or IV events included fatigue (47%), nausea (14.7%), liver failure (14.7%) and hepatic encephalopathy (11.7%) (10) . A previous randomized phase III study compared the safety and efficiency of sunitinib and sorafenib. These drugs were administered as sunitinib at 37.5 mg once daily or sorafenib at 400 mg twice daily. Sunitinib was associated with more frequent and severe adverse events. The OS with sunitinib was inferior to sorafenib, however, it was similar in Asian and hepatitis B-infected patients (14) .
In the present study, two findings are of great interest. Firstly, a patient without the diagnosis of HCC exhibited cirrhosis with Child-Pugh class C (score, 10) at the initiation of sunitinib treatment for RCC. Following sunitinib treatment, the Child-Pugh score regressed and decompensation of liver function with ascites was not observed. Majumder et al (15) performed in vitro experiments and the efficacy of Sunitinib for cirrhotic liver and its effect on angiogenesis were assessed. The development of HCC from malignant hepatocytes is frequently associated with intra-peritumoral accumulation of connective tissue arising from activated hepatic stellate cells (HSC). HSC also perform hepatic functions frequently ascribed to fibroblast cells, including deposition of collagen and migration in response to angiogenic stimuli. These cells have an active role in cirrhosis and carcinogenesis. In the present study, the receptor tyrosine kinase inhibitor, sunitinib, which is a PDGF and VEGF inhibitor, may inhibit activated HSC functions and angiogenesis. Therefore, it can prevent the progression of cirrhotic liver (15) . In this circumstance, improvement of hepatic functions with sunitinib treatment may be explained in patients who have not yet developed HCC. Therefore, further studies are required with different doses of sunitinib and other tyrosine kinase inhibitors in order to evaluate the efficacy on treatment of hepatic parenchyma findings or cirrhosis progression, as observed in the present patient.
Secondly, sunitinib treatment was well tolerated by the patient. Although sorafenib was preferred, the patient refused this treatment due to the development of grade III fatigue, asthenia and confusion. The patient with concomitant stage IV RCC and HCC experienced no grade III-IV toxicity during sunitinib therapy. Sunitinib was demonstrated to have equal efficiency in hepatitis B patients, as indicated in the phase III study mentioned previously (14) . Diagnosis of HCC secondary to hepatitis B in the present patient may explain the similar results of sorafenib treatment consistent with the literature mentioned previously. Sorafenib is the most efficient agent for HCC treatment. However, in the cases of sorafenib intolerance or concomitant HCC-RCC, sunitinib may be considered as an alternative treatment, since there is no other agent promising a proven efficiency.
